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Foreword

This is one of the volumes comprising the final report on the The Low Freshwater Inflow Study consists of a Main Report
Corps of Engineers' Chesapeake Bay Study. The report and six supporting appendices. The report includes:
represents the culmination of many years of study of the Bay
and its associated social, economic, and environmental proc- Main Report
esses and resources. The overall study was done in three Appendix A-Problem Identification
distinct developmental phases. A description is provided Appendix B-Plan Formulation
below of each study phase, followed by a description of the Appendix C-Hydrology
organization of the report. Appendix D-Hydraulic Model Test

Appendix E-Biota
The initial phase of the overall program involved the inven- Appendix F-Map Folio
tory and assessment of the existing physical, economic,
social, biological, and environmental conditions of the Bay. The TidalFlooding Study consists similarly of a Main Report
The results of this effort were published in a seven volume and six appendices. The report includes:
document titled Chesapeake Bay Existing Conditions
Report, released in 1973. This was the first publication to pre- Main Report
sent a comprehensive survey of the tidal Cheapeake and its Appendix A-Problem Identification
resources as a single entity. Appendix B-Plan Formulation, Assessment, and

Evaluation
The second phase of the program focused on projection of Appendix C-Recreation and Natural Resources
water resource requirements in the Bay Region for the year Appendix D-Social and Cultural Resources
2020. Completed in 1977, the Chesapeake Bay Future Condi- Appendix E-Engineering, Design, and Cost Estimates
tions Report documents the results of that work. The Appendix F-Economics
12-volume report contains projections for resources
categories such as navigation, recreation, water supply, water
quality, and land use. Also presented are assessments of the
capacities of the Bay system to meet the identified future re-
quirements, and an identification of problems and conflicts
that may occur with unrestrained growth in the future.

In the third and final study phase, two resource problems of
particular concern in Chesapeake Bay were addressed in
detail: low freshwater inflow and tidal flooding. In the Low
Freshwater Inflow study, results of testing on the Chesapeake
Bay Hydraulic Model were used to assess the effects on the
Bay of projected future depressed freshwater inflows.
Physical and biological changes were quantified and used in
assessments of potential social, economic, and environ-
mental impacts. The Tidal Flooding Study included develop-
ment of preliminary state-damage relationships and iden-
tificatoin of Bay communities in which structural and
nonstructural measures could be beneficial.

The final report of the Chesapeake Bay Study is composed of
three major elements: (I) Summary, (2) Low Freshwater In-
flow Study, and (3) Tidal Flooding Study. The Chesapeake
Bay Study Summary Report includes a description of the
results, findings, and recommendations of all the above
described phases of the Chesapeake Bay Study.

Summary Report
Supplement A-Problem Identification
Supplement B-Public Involvement
Supplement C-Hydraulic Model

.. mo~m m ,u~mv mllumc uu num.,, -, nmU ld'1



Introduction
his appendix is a principal product of the Biota Assessment

portion of the Corps of Engineers' Chesapeake Bay Low
Freshwater Inflow Study. The purpose of the mapping is to
portray habitat for selected Chesapeake Bay species under a
variety of freshwater inflow conditions. They are based on
the results of tests done on the Chesapeake Bay Hydraulic
Model simulating four freshwater inflow conditions. These
were:

1) Base Average-average freshwater inflow conditions:
2) Future Average-reflective of average inflow condi-

tions reduced by increased water consumption projected
for the year 2020:

3) Base Drought-simulating an actual drought in the
1960's.

4) Future Drought-simulated 1960's drought inflows,
reduced by increased water consumption projected for
the year 2020.

Data from the hydraulic model tests were subsequently used
to generate seasonal average salinities at various depths from
the mouth of the Bay to the head of tide in each tributary.
These salinity data, in conjunction with data on depth,
substrate, and dependence on other organisms, were used to
create the maps of habitat portrayed in this volume.4For fur-
ther discussion of the information presented hereiR, the
reader is referenced to Appendix E, Biota and the
Chesapeake Bay Low Freshwater Inflow Study Biota Assess-
ment, Phase 11; Final Repot, May 1982, prepared by Western
Eco-Systems Technology for the Corps of Engineers.

I,

++" ..... " .. .2

"--.. . ., , -nmmmammmm - l6'_ m W- i ...



TABLE OF CONTENTS

TITLE Plate No.

Base Average
Tidal Fresh Phytoplankton, Winter/Spring 1
Oligo-Low Mesohaline Phytoplankton, Winter/Spring 2
Mesohaline Phytoplankton, Winter/Spring 3
Polyhaline Phytoplankton, Summer/Fall 4
Tidal Fresh Phytoplankton, Summer/Fail 5
Oligo-Low Mesohaline Phytoplankton, Surmmer/Fall 6
Mesohaline Phytoplankton, Summer/Fall 7
Prorocentrum minimum (Dinoflagellate) 8
Ceratophyllum demersum (Coontail) 9
Ruppia maritima (Widgeon Grass) 10
Zostera marina (Eelgrass) 11
Zannichellia palustris (Horned Pondweed) 12
Emergent Aquatic Vegetation (Coastal Fresh Marsh) 13
Mhemiopsis leidyi Summer (Ctenophone -Sea Walnut) 14
MnemiopsisjleidyiWinter (Ctenophone -Sea Walnut) 15
Brachionis calciflorus (Rotifer) 16
Acartia clausi (Copepod) 17
Acartia tonsa (Copepod) 18
Scottolana canadensis (Copepod) 19
Bosmina longirostris (Cladoceran) 20
Evadne tergestina (Cladoceran) 21
Podon polyphemoides (Cladoceran) 22
Limnodrilus hoffmeisteri (Oligochaete Worm) 23
Heteromastus filifonnis (Polychaete Worm) 24
Pectinaria gouldii (Polychaete Worm) 25
Scolecolepides viridis (Polychaete Worm) 26
Streblospio benedicti (Polychaete Worm) 27
Mulinia lateralis (Coot Clam) 28
Rangia cuneata (Brackish Water Clam) 29
Ampelisca abdita (Amphipod) 30
Balanus improvisus (Acorn Barnacle) 31
Cyathura polita (Isopod) 32
Ganinarus daiberi (Amphipod) 33
Leptocheirus piwnulosus (Amphipod) 34
Palaemonetes pui (Grass Shrimp) 35
Alosa pseudoharengus (Alewife - Eggs & Larvae) 36
Alosa pseudoharengus (Alewife - Juveniles) 37
Micropogonias undulatus (Atlantic Croaker) 38
Menidia memidia (Atlantic Silverside) 39
Morone americana (White Perch) 40
Perca flavescens (Yellow Perch) 41

Base Average (Major 15 Species)
Potamogeton pectinatus (Sago Pondweed) 42
Potamogeton perfoliatus (Redhead Grass) 42
Chrysaora guinguecirrha (Sea Nettle) 43
Eurytemora affinis (Copepod) 44
Urosalpinx cimerea (Oyster Drill) 45
Crassostrea virginica (American Oyster) IN46
Macoma balthica (Baltic Macoma) 47
Mercenaria mercenaria (Hard Clam) 48
My arenaria, (Soft Clam) 49
Callinectes sapidus (Blue Crab - Summer males) 50
Callinectes sapidus (Blue Crab - Summer females) 51
Alosa sapidissima (American Shad) 52
Brevoortia tyrannus (Menhaden) 53



TABLE OF CONTENTS (Cont'd)

TITLE Plate No.

Anchoa mitchilli (Bay Anchovy) 54
Leiostomus xanthurus (Spot) 55

Morone saxatilis (Striped Bass) 56

Aya valisineria (Canvasback Duck) 57

Future Average (Major 15 Species)
Potamogeton pectinatus (Sago Pondweed) 58

Potamogeton perfoliatus (Redhead Grass) 58

Chrysaora quinquecirrha (Sea Nettle) 59

Eurytemora affinis (Copepod) 60
Urosalpinx cinerea (Oyster Drill) 61

Crassostrea virginica (American Oyster) 62

Macoma balthica (Baltic Macoma) 63
Mercenaria mercenaria (HardClam, Quahog) 64

My arenaria (Soft-Shell Clam) 65
Callinectes sapidus (Blue Crab - summer males) 66
Callinectes sapidus (Blue Crab summer females) 67
Alosa sapidissima (American Shad) 68
Brevoortia tyrannus (Menhaden) 69
Anchoa mitchilli (Bay Anchovy) 70
Leiostomus xanthurus (Spot) 71
Morone saxatilis (Striped Bass) 72
Aythya valisineria (Canvasback Duck) 73

Base Drought (Major 15 Species)
Potamogeton pectinatus (Sago Pondweed) 74

Potamogeton perfoliatus (Redhead Grass) 74
Chrysaora guinquecirrha (Sea Nettle) 75
Eurytemora affinis (Copepod) 76
Urosalpinx cinerea (Oyster Drill) 77
Crassostrea virginica (American Oyster) 78
Macoma balthica (Baltic Macoma) 79

Mercenaria mercenaria (Hard Clam, Quahog) 80
M arenaria (Soft-Shell Clam) 81
Callinectes sapidus (Blue Crab - summer males) 82
Callinectes sapidus (Blue Crab - summer females) 83

Alosa sapidissima (American Shad) 84
Brevoortia tyrannus (Menhaden) 85
Anchoa mitchilli (Bay Anchovy) 86
Leiostomus xanthurus (Spot) 87
Morone saxatilis (Striped Bass) 88
Aythya valisineria (Canvasback Duck) 89

Future Drought (Major 15 Species)
Potamogeton pectinatus (Sago Pondweed) 90
Potamogeton perfoliatus (Redhead Grass) 90

Chrysaora guinquecirrha (Sea Nettle) 91
Eurytemora affinis (Copepod) 92
Urosalpinx cinerea (Oyster Drill) 93
Crassostrea virginica (American Oyster) 94
Macoma balthica (Baltic Macoma) 95
Mercenaria mercenaria (HardClam, Quahog) 96

Myaarenaria (Soft-Shell Clam) 97
Callinectes sapidus (Blue Crab - summer males) 98
Callinectes sapidus (Blue Crab - summer females) 99

Alosa sapidissima (American Shad) 100

_I _



TABLE OF CONTENTS (Cont'd)

TITLE Plate No.

Brevoortia tyrannus (Menhaden) 101
Anchoa mitchilli (Bay Anchovy) 102
Leiostomus xanthurus (Spot) 103
Morone saxatilis (Striped Bass) 104
Aythya valisineria (Canvasback Duck) 105

n . .. . . .



I

SUSOUEHANNA

.7<-'

P,.Y--<

"- - N "-

,RIVER

RAPPAHANNOCK -

RO VE

I-> N . ... _

<t"'t <,------ --"<" -, A,"v~~~~v7> :: +

k ..=..:\% --% .>. k



.& ....

T(T

x ~V POTOMAC

RIVE

MAPMA is CHSPAK A

JMSRIVER C

JAMESRIVE
2

\ / \ -~PIYTOPLANKTON

Potent,aI Hab,taI
WINTERSPRINO ASSOCIATIONS

BASE AVERAGE

WESTERN ECO SSTEMS TECNOL.OGY INC j

Plate I



SUSOUEUANNA
RIVER

~- -

rr

ROVER

RIE



- .- w

t4

Ix;

_ - ,,-•

., -,-

M ? ) Y 1 : :- AP Ito CHESAPEAKE BAY

JAME RIVR '" PHYTOPLANKTON

\ .. J WINTERISPRING ASSOC IATIONS

~BASE AVERAGE

WESTERN ECO-SYSTEMS TEC.NOL.OGY INC

Plate2

-- 7

IK -,•

W -1111111i



SU SOUENAN NA

RIVEREN

RIVER

ML - 555.



0, , ER

RAPAANOC

RIVER

MA c CEAEK A

BAS AVRAG

We~ER4 EO-YSTMSTECNOOGYIN

C 0 1

RAPPAIANRate

RIVEJ



S SOUEHANNA

-AI

rr

-- AC-

s I --



ACA

RI I I

• , " t. , _ S.- -,, 4 - .. ...

44

YORK'
.- \ RV K . _

ROVER

r - " -\ " " "MAP Id CHESAPEAKE BAY

r RIE PHYTOPLANKTON

A [ ' .in.'.......

RITRSRN APPA N AR NOC

A 

S 

E A 

N

1 0,

.Plato

#~$J -



SUSO EHANNA

"Q 4.

All5

POT A

<> S....P

N Li R



A -

k 2

> '''4- .

" - < "- . . C -........

" -PAo tYtCl Hbit

• .
UM1rALL AS:0C1ITI.N.

T CSE AV A G

WESTERN ECO SYSTEMS TECHNOLOGY INC (

Plate

- cM

N' N.I



5UVS OUR AN NA
RIVER

TA A RIVE

RII F
~ I 4L



NZ

• o 7 ' A#. ' ."" ..

z\-.

A. , ,-

-A 

-

., . HANNK -, K

RIE ~~ IER,

"- '-"- MAP 2b CHESAPEAKE AY

JMSRIVER . KS

. 'PHYTOPLANKTO1

- , . _ SMMEPU/FIkLL ASSOIATIO"S

WES T O S ST M TECHNOLOGY NC

Plate 6

* ~7N
* YORK 'A



SUSOUEHANNA

~-ER

PIVVER

-- :, .,k, : 5a _. r

... • ' < ' 0 . . .. .. 7 : "



,.J,

Ar

ij~~~ POTOA

-, R~FAPPAHARROCK ~'j
RIVER a)

MAP 2c CHESAPEAKE SAY

JAMES IVERAPHYTOPLANKTON

2.SUK4MERIFALL. ASISO CIATIONS

WESTRN CO SSTES TCNRO.QG NC 1~$~IBASE AVERAGE

* ff4 CO SY6'A,,. T~ENLG INC.

Plate 7

-k< : :



RIE

1 '. . ... ...

7 I

POT C

R-IVER

I r

RAPPHANNCK 
7

-J 3 RIVER

i m' t ,- 
- -

g 4. fix-I

/T

L

Flow



-- 4

z

POTOMAC
RIVER

RA PP AHANNROCK
RIVER

YORK ~ \
RIVERJ

JAMS RVE ~7. MAP 3 CHESAPEAKE BAY

Prorocefltrum minimum , OIFLAGELLATIE

-"S -, ASE AVERAGE

WESTERN ECO SYSTEMS TECNOLOGY INC . 4

____ V 
54

E:J -e

--- I-



SUSaUENNNA

F - 1.---p

........ ).
if

RIVER

kl

RAPPAHANNOCK

fli e,



-4-

2 I - - - -

RIVE

RAPHANC

RIVER'

PO~:c~ >~ . ~ '61

YORK ~ ~

RIVER,

A SP I G I T IB TO

-47-

4- 

4!v

~w

YaM ~ #



,SU SOUEHNAN NA

Ljlr

- --

* POT

RAPPAO1

AIVIR



RIVE

RIVER

RIVER

MAA S~oK A

JAME RIE

Rupeo arismo- viao ~~s

BASE AVERAGE
WESTERN ECO-SYSTE!MS TECHMOLOOY.INC

"ste1



SUSQUEHANNA
RIVER

A-C

POTOMAC.4

'RIVER

RAPPAANNOC

ROVER



%22

POTMA 444

'- N, -

FIAF-AA/ 

-.
It iRIVER

S OTOUACAVERAGE

NI'N

7'-.te'I'



S SQE E-A.NA

1 71,

44

RAPPAHANWoci

4II



4 4

K4

POTOMAC

RAPPAMANNOCR K,
RIVER

9 .

.4X

YORK/

MAP g CHESAPE-AE BAY

JA MES RIVER -
Zonnichelfic palustris - HORMED PONDWEED

'~~'2*Pottl Habitat

SPRING DISTRIOU1ION

RAVE AVERAGE

WESTERA ICO SYSTEMS TCHOOOV INC

Plate1

- ae



SUSOtitNANNA

N-

-31/



4 4

J. 7, fYO77 '7

AJ N_

MA 1 CHSPAK A

0-)

.'Plat I



SUSQUEHANNA

RIVERR



.. -.. ....

-k-

4/

-- , , ---N

'. ... ... '

MAP 14 CHESAPEAKE BAY

JAMES RIVE R

-- tjfl . ." " 4nemiopsi$ let(dye - CTEMNOPHOR E (S a WVRInUl

" Potentval Habitat

. .. .. . .

'V.-b

P .IF "M o• ,

.. \ , ... . .. .. .

-_ /_ ...... . . dAL- TEN PE RE S . 4

4p oeta ait



RIVER

/

POIOMA

RAPPAHNNOC/
"WER

in ~~ 7-w*Ob



1-c
R A P P A N N N O5N

RIVER

/

YO

RIVR- N

WITE DSRIUTO

077VEAG

RAPPAANNOCI' -f

<~~PIP"



r

SUSOU~4A~NA
RIVER

'I -

V

LA~ - -(

/

~. ~'--~ 4

4-

.1 II -

I,

A

A N' -'

-I,

~- ~, ~>

~ I. ~

/ .4 J---~.

~ ~

~ .~.4

.A-.-

I- ~
.. .~.-j

-. t.
i*PPRNARROCN .. J ~

mlvi. ~K. .

-,--~

~.\ ~

r2~

"I-,



V.

POTOMAC
RIVER 1 .I -7 '

IQI

MAP 16CIESAPAKE BA

JMSRIVER~j

rSI~I Cay~fOU AOIE

BAS AVERRVER

WETR EC.SSTM TEONLO N
AMRSRYE h - AP 1 CHEAPEAEFBA

Brc\nu Ayct-S OIE

Po~enI~a NabIea

- T..

.-
L 'xi 7~?-

1

#g.



S USOUEHAN

, V E

R.VEA,4 -N

., .OO : ..~ .. .. ......

. ... ...

RA VA A N.. 
....V .I 4 !II

AlVV eI

L j$~



el 7

OTOM.

4-,-

10R.

Acrf as - c-. pr

JAE 
MA 1 HE AP A E A

JAME RiER . - Ptental abitt

SPRING DISTRIBUTION

- BASE AVERAGE

tESTERN ECO SYSTEMS VECNOOC.V iC

**a,* V.. plate 17



SUSOUENAkNA
RIVER

-

Vf,

1 10-#NA.

al7

RAPPAMA-v CRA
RIVER2

*,u. Iaf



, *- -

.

I?

("SINA

/YORK

RIVEVER

N'? 

SVERE\AGE

~'-N

Pltt 1



RI ER

.......

..(.. ..
%2

l .... ..

POOA
OlVER

PAPPAHANM

C. M r ..



(Lr

L-v

m"N"I

A , ~ OR-

Sctaln -ososs OEO
SU7tn14 O I

..... .....



SUSOUEHANNA
RIVER

Ilk,

> ...... .....

.4 ; qL~ > ," -,--

T A

~{

fli ER.

-. .. ,,_ _, ... '

RAPPAHANNOCK
RIVER



4-1

POTMA

7>ROVER

7

~Q
RAPPAHANNOC

,~vROVER

Y*;'VER\
tz-

ma >7CESPAK>A
JAMES f

514

-- Il

S es#



SUS UEflANNA
RIVER

~Ie

P ol

R[GMAC

45ER -

PAPPA"ANN,

RIVER~ i

+r



POTMA
IV ER

RAPPAANNOC

RIVR

*N<. n

YORK -

RIE

.. ............. B S V R G

'4A -

tt
Plat 21

7-77- N A.mm om"o



S VSOJE*ANNA
RIPEP

<-<

RIVEM

VAPPA"AHN 11



RAPP I,

04111

PO1OMA~4>Ju

MAP23 CHESAPE-AKE -1AY

JAMES RIVER-

Podon polyphemoodes -CLADOCERAN

SPRING DOSTRfBVTION

BASE AVERAGE

WESTERN ECOSYSTE S. TECH1NOLOGY INC

~~Piale

-'W IPl"t7



p

SUSOIIE~AR~A
RIVER

II 1.-

F {* (

U

-~

'2 V~ VV..A\ N

N N~;~>~ ~ ~h.a7ha

h~\ ~,

-'1~~ .9 /

~.

ii'
S
t  

.RtUU., ~ ar.w# RIVER

aRRR RCOR.hhSIRER

-yr
POTORIAC ~ JN6 ~ -~ RARREIR RIVER

myip zii

-- h-a -

f

AAPPRMRNNOCR RRj~RR - I- - ,~A- '-t. .~

* .~-

6 - e

-~



-j j

A..

RIE

MA 24~ CHSPAK A

J ME

RIVEAVERAG

WESTRN EO SYTEMSTEN OLG

9.D

-U' AJ

Co D..

Plae



SUSOIJEHANNA

RIE

. ......

.._

W

. .

I'll. . . . .. . .

,t............

.... ..... ..

........... ...



.N .w .

RIE

RIE

AA

* &V

. ~ ~ ~ A 25..... CHESAPEAKE AY

JAMES RoveE

Netwnl~fU fI~frmi -POLYCIETE WORM

Potential Habitat
SUMMER DISTRIBUTION

BASE 5SEP50!

PRate



SUSQUEHANNA
RIVEA

' " I . ; l L m, - < -

TOM,'r

, 
RAPPAHANNOCK

". '! V?,f-. -

. . .. - - ,. . ., , - r.- , -.. ., .



-s

%i-hl7.

RAPPAHANNOCK

'4 RIVER

MAPMA 26Q CHSAPAK

C"._g7 26 CH

'JAMESRIVEFI

Petmai gudi PLCHEE OI

R*PPABBASEC AVERAGE~

WESTERN E1-TYMSTCIOL N

f71
>_j

~<1 plot



SUSOVERANNA

RIVER

ROVER

RAPAMJO
RIVER



o '

POTOMAC.

JAI

RIVER\

RAPPARAVENOGE

0 1/

iCto2



SLSOUEHNNA
14 RIVE"

..........

r--

T4

>4 -.- C-.-I

RIVER . *-



N.<

Z--I

,Y,

RIVER N -"

MAPPA28RCHESAPEAKEdSAY

JA SRIVE 1 O Y H EEW R

Stebosiobeedc

po.tolHbf
SU P: NI T ID TO

N...G-l

KqrI~l ec 
,p!WM 

---

LG

Pi



SUSOUE.4ANNA

I
4 f

I~ lZ

'll

POT f
RIVER

2' >.- -'-OC

RIVER~-



~f~r

R,

POTOAC 
.AC

RAPPAHANNOCK C

4

MAP 33 CHESAPEAKE SAY

JAMES "I(~ \M.l~~ 
aea' - COOTCLAM

yr potential Habitat

FALL OISTRIeUTION

7 BASE AVERAGE

WESTERN ECO SYSEMS TECNOOGY IC

4 Mill,



S USQ0U EHAN NA

.,HE

j1

.4;:

POTOMAC~.

RAPA

itp

jA



-t-

RAPPAHANNOCK

%, JI2

A 
A

YORK

.............

S MAP 35 CHESAPEAKE AY

JAMES RIVERRan gio Cuflea
t

V - BRACKISH WATER CLAM

Potentst Habltat

SUMMER DISTRIBUT11ON
BASE AVERAGE

Rlate 21

-- lJ

ti



SUSQUEHANNA

AllA

-%-

Alvin

In
5-, d6



-y s

YORK

R ER,

'IL .,vR q _

: - , t

% .- s '...- ,Ampelisca abdita . MPmiPOO

,. ) Potential Habiltat

SQ•ASE AVERAGE

WESTERN ECO-SYSTEMS TECHNOLOGYI INC ! !

.... .......... f '"!.,....? ;': % . ... .... ...

Plate 30,

.5>,,...A.A" " -' ',,

)AA-... . y .

Y7I i

C 4  -,-- &7-

A~ANA)



IsI

....... ... ..

T AC

RI~n



NA r

, 1

.... ...

-11 C

.. A-I\

RAPPA NNOC
RIVE CR ..........

A"r---

YORK

JMSRIVER

BolonUS IMproVISUS - ACORN BARNACLE

SUMMAAER DISTRIBUTION

0 ASEf AVERAGE

WESTERN ECO SYSTEMS TECHOLOGY. IYC

Plate

It ..



SUSUEHANNA
RIVER

..-.... 

a. 

. ..-

I"

If CIf
<" 

--

AP-. 

... Aar....

-t



J -

1< -1

POOMC

RAP*HNANNOCK
RIVER *

1
Lf'~

-N,

I OAK

JAM RIERMAP 40 CHESAPEAKE BAY
JAMS RVERCyathuro polita isopoo

PotentiIt Nobt~t

SUMMER OISTRIBUTION

wastpm CO s! Tws TCHRLOG"INCf, 
AE AVERAGE

Plate I

- . -



SUSQUEAN

K RIVER

131

f. . lk:



. . ..... ....

ILI

KOMC-I V v

N 
.3.-Z---

7' 
-

'JAWS

Ganow obei^pio

'-SMME 04<STWOUTION7
BA% AVE"AG

Wf~~~fto%~ EC 7)or ~"OL N

I - -

Plae

-f .73;



....... .....

MOCK

.-RIVE



ONAC

RAPPAHAHNOCIk
RIVER 

J

-D

VORA,

RIVERA

Q:1MAP 42 CHESAPEAKE SAY

JAMES RIVER .-

Leptocheirus plumulosus -AMPI4IPOO

poE~t-t@I Hoblet

SPRING OISRIBUION

BASE AVERAGE

to. . . t*. .. 1~* I t ~Plate 34

Irv

1* * i*S



RIVE

4 >:

........

POTOMAC
AVIA -

"'''po

/I

PIN

1i2 ~iIT



Apr-

K

RAPAHNNCKr
R IVER.

YOR f
RIVER.

MA 43. CHSPAK A

JAMES

MAP 43 CHEAPEAKEIBAYIO
AAE SVEAV RA

PaloemonetesPlat 35~ RA~SAM

toOII 
aip



I

SUSQUEhaNNA
,RI VER

.-., *- ;2 .,. C-- .... ...

/ ' _,7 +

. W-  A-

7 t I

I~pPHANNCK2!

IIIV II " i / j

-.. -L - -._



j"~

.4 I ~ .J IT

7--

RIE

MAPAINNC 44 HSPEK -

JMSRVER /

BASAVEAG

Vtoo

4,.~~~Plt 364C CHSPAM A



SUSQUEHANA

RlVER

h

q

- - -- - - - - -

f It



• ~,, , .:

I'

- -~ - - j- 7

RIVER i

RAPPAHANNOCK
RIVER

RIVER

........ ,?.,

JAME RIER
2

., 4 ~MAP 4d CHESAPEAKE -BAY

/7,7Alosa pimeudoharengkos -ALEWIFE

- fPt..til Hatat
SUMMER DISTRIBUTION

BASE AVERAGE

Plate 37

I -. -..

1~ 1

I --.



,SUSOUEHAN1A
RIVER

. ........

I,.,"T

POTOMACk~

RIVERv

RAPPAANNO

jZVI --- Th



______1\4 - I
'K, < '

- -~~, - _-_- _ _ _ _

POTOlal 3__



SU SQUEHNNA

N I'L

OMA

.. . .. . . . . ... ..

~--i1 APPAHAP N -CKoq If

-N



S

RIVE

A A PA AN CK..................... ....... ........

JAMS AVEA\ ~ -- ~ .~- MAP48 CHESAPEAKE BAY

Potentao "abo#tm* . SUMMER OISTRIOUTION

BASE AVSRAGE

Plate 3



SUSQUENANNA

I'JN

c3

RAPPAANN& .
RIVE ..............



vr t - r

...... ....... ...

RAPA MAN5NHEAPAE A

BASIAVEAR

......... _V

11-v

.. .. ... . .. .. ......
MA10 CHSPAK"A

JAMES RIVE



....-...

a~vto1



114

POTOMA
lRIVE

RAPPAANNO)

RIVER

MAP 51 CHESAPEAKE BAY

ferco flavescens - IELLOW PERCH

pot,,W.. Nbfl~t

BASE AVERAGE

WESTERI! CO.SYSTEMS TECN4NOLOtY, INC

-c -



SUSOUE.IANNA
RIVER

811E /

14 1

POTOMACRIVER ,j r /

RAPPAK4ANRO x
RIVER tJ



N, ~ N,

POTOMAC

RAPPAMANOCK ~*

- J-'

MAP 6 CHESAPEAKE BAY
JAME S RIVER -- 4

~ Potamogeton pectinafus - SAGO PONOWEED

Potomogeton perfolituhs - REDHEAD GRASS

WESTERN ECOSYTEM TECINOLOOY MG BASE AVIERAGE

Pis



SUSOUEHANHA
AIIE

MA7AMNN K

-~ -~-7-All

"vto c



fill AWI40 CHESAPEAKE MAY LOW FEHARINLWSIUCI APPEIX F 2/A
MAP FOLIOfUI COPS F ENGINEERS SALTIIOR ED SAMMORE

OISTRICT SEP 84 CH-44-L*APP- F/G 6/1

IIIEIIIIIIII

EhEIiIIII__



1 0 12.8 1-

Imm

2V

IW



___54w

tjiN

MAP 1PCHEAPEAE BA

RIVERR OgihSjl

RIVER

fit,~

MAP 15CEAEK A

JAE .- kCrscioqunucrh 
E o~L



SUjSOUEHNA

RIVER



.v,

71 <

RIVER CA,

~A ~ MAP 19 CHESAPEAKE BAY

JAMS RVEREurytemora at #rniS- COPIEPOo
P~to"*tI. P"eb~o

SPRING AND SUMMER DISTRIBUTION

i-/ BASE AVERAGE

~ C WESTERN ECO SYSTEMS ?ECHIVIOOYABC

Plate 44



-- J

MSuSOLJER*MN



P-OTONA9
RIVEP\

Rk"AHNNOC
ii~ta

YOFI7

ltfvep

. ~ MAP 29CESPA A

OYTR RNrrslix iee

ppop

tV



SUSOUEMANNAA

- - ;RIVER

.. 7'7-.

RIIE



-A 141 r1 !f

VE

MAP 30 CHESAPEAK~E SAY

GENERAL O#STWMUTO#4

BASP AVERAGE

I'. ~ ~WEAN!! eco-SYSTEM*TCPOOWN '~

Platt 46

-1 9p



',SUJSQUEHANNA

RIVER

--- 55, ( KKI



ff.... .....

\ 'X~-~7

7s5

01C

0~ ~ CHESAPEAKE BAY

Mocoma baIthica - BALTIC AACaMAA

...EAL FALL DISTRIBUTION

BASE AVERAGE

WETR EC S~ TfCH"OLOGV INC 'I.

Plate 47

*1'W



R" IVER

'Im

RIVERR

t 
41,

Prom



a~vEv

YORK

Iv o

MAP 32 HEAPEKESA

4 'mes:
Me~ai Me*1of AA Lt.QAO

I-.-.

E'Plat 48-

-- 'wI



SOUEHANNA

~41

R~vER

t 0 di



.4n

RIVER

.. ... r .. r..J

MAP 34 CHESAPEAKE 1AY

Mya Oreflwia - SOFT-SHELL CLAMA

Poterntleg Nflht.t

GENERAL SPRING QISTRISUTION

BASE AVERAGE

WESTERN (CO -SYSTEMI !COLOOV INC j t.

M-N0'

Plate 49

2 ~--



SUSOUEHANNA

RWERE

- -PA A NO K

A-,r-m



-A

\Q

Wgyp C_ N 8 TfWMG INC

- 'ON

"Na"1



SUSOUEH*NkA

.... .....

16

JA,



- *IN

IAM -s AW *C li t t ap d s B UE C

P04~ 0OMt [MLE

ump ~w~o~o

BAE VE AG

Wg ~ ~ ~ ~ ~ RAPAAROC IC TE C LG "

Xtvf 
C

Plat 51



SUCCSQUEHAN NA
AICER

-7 77

MAPP9ANKOCO ! CLNC
*CVIN



.- \5

POT~

i~~ # vMS RIVER Aloso spidssima - AMRICAN SAD)

is% 5;

~~.V

'V'

7 "I,-6 •



sIJsOUEVANRA

A W

W I

IN

UfA

lp

PO> 
- N-all-'N

tN

MAji ANM.

RIVERlt



44
RA"AHANr A

RIVER

.. .... ...... .......

K -K
R I V E R 1 !11

MA 4 CESPEKES

BASE AVERAG

WESTERN ECO SYSTEMS TECHR0OY INC OT

I t -



SUSOtJE*HAN

NRIVER

RAPp NOOC



... ......

00,011)

RAP sIN.% )

-A

O OA

BAP'ASANAOtK.

JASRVERMA 

46 CEA AK BY

Anho cNtht DYNHV2q-iI ~~.

* -- NAP4SCEAPAE A



SUSOUUMINA

Ip

Till

TOMAA

RAPPA"A.

amen



.. ............

..............-. ,".... ....

.................... m L ._ . ................. ...... ... ...... .., -

.. tK I J

RIVER

... . : ... ..... " ' '""b ....... ......................... ..- ............................

.... " ' ' ' :t ......................... ............... : ,

10N

MAI.7

JAWrS} ' ' ' RIE 
kLerostorilus xlrnhurus .SPOT

-- - - P jN ' 'f il

RAPEARANEOCRR4 E

--t -.'.

II Plot* 55

Joni

I,,lwt..I.
-° \.- '. #A

Leiosomujanhh us. SPO



A. -

4- 4~~

S VSOUR ARN

,vtq 2

~ r~ IT

".vto m on

Z4,J3

-6y

ur/



-. 10

DT00AC

RAPPAHANNOCK

RIV/E'I

JAMS RVER 1!MAP 49 CHESAPEAKE SAY

AlE IVR~I ;~ ~ 6 Alorene samatii -STIMINMD BASS

ISThIftUTXo#

WESTRN IO-$VTF ASE AVERAGE
WRITRS EOSYAEMITECHOLOGY INC

Plate

:.lip 7 _ _



,S U SO0U E HN NA

"VEVE

NA PAAAIWO

,Jr AMER



rr

MAAPPACHEAPNAEOBA

RIVERoliera -AN ASCKDC

OFN CSSE S ES O.O N

.. .. . ,.YOjR7K' Plte5



RIVER

RIVERR

NN

NA"AHAN"O

RIVER\ .



Nl

POT AC

VV

Potamogetom perfotiatus - REoHaAo oRAss

WESrTMu NCO-aSYSTEM TECHOLOGY lc UTUAE AVER AGE

CE GE So

~/,<J Et



If

RIE



344

RIVERAVEAG

* t I

RIVER

MA-1.HEAPAE.A

4.yor unueiro-SE el



-- of

54JSUE ANN

PI E

DAP"PW

IR I

dw~



/1

POTOMAC

MAP 19 CHESAPEAKE 6AY

JAWS MVIREuryternorao aHinis copfpoo
POt "M~ Me*tt

SpftoN AND S&JUMEMR oroBti(foNro

WESTERN, CO SSTEMS TtCHOLOOYIPSC

Plate 60



- U

r

SUSOUEAhNA

t -

4

-V.

IL

-)

A ~

I'

-1 -

..... / A ~~1~~ .-- ~ - - -

p
N .. ~.., -~

/

1~

II,
V

*1 -- 4



<4

MAPMA 29 ,HSAEiE AY

,Ur*salpiMX €fntreC .OYSTER DRILL

GNEPAL Ot 84J~UTION

FUTURE AVE RAGE

wempm EC0 SYSTEMS TECHROLOGY INC

Plate 61

* . I.



SUSOUEHAUNA

I.' /.

I4

RAPPAANNbOCR

RII



P.4,

~~it

4-1-

I -i

GfFRAL OqSrRIU1Oft

... ,.~ .FUTURE AVERAGE

-IS"..R ICO 'ITS ' R~O~R

~(f~hh ~ ~ . ...... . .

Plate 62



SuSPutMANN

a VIE

~'o:



4U

POTOMA

RAPPAHANNOCK 

(

RIVER

M c co m a 
-o 

th c . B ALOREA O

JAE IE 

GENERAL FALL DISTRIBUTION
BESTERN CC O.SIS'E MS Y 

E CIIB O V OL P INC 

I.T.E nta HAVE tA t

-- 

Plate



SIJSOUE$ANNA

RIVER

-<u.i

e'r

RAPPAMA\.-'.



1.

Ntlit

POTO A
RIVER ~

041APPAMOCR **

RIO ~ N Vt

'JAME S ROVER I

GENERAL SJMRDSRBTO

WESTERN ECO SYSTEMS EROOV C

T"C"$LOG INC



S US OUtHANNA

r - .

---<C --

RIVER

1APPAHAMM"
RIVER



1:44

POTOMAC \k

RI74,

-_4

MAP 34 CHESAPEAKE BAY
JAMES RIVER>P ITS4ZbRi

My* Orenoria - SOFT-SMELL CLAM

WESTERN ECO SYTEMS TECHNOLOGY INC E RASPNGOShUTN

7 11. .. ._ _ _ __d._ _ _ _ _ _ _ _ _ _ _ _ _ _

Plate 65

4w4



- .4.~ ~

fr

StJ$OUEHAN~A
fIVE.

.,. I. -~ -.--- ,-- --- ~ -~
-F

/

I

~ ~0.

* \..

9 K
PC,

Al - --22

.f I'C

PAPPMANNOCV. <19
K--

N if, ~1 "7...
->

~k- LI



tAA

7 .

7 , 
.

<'

POTOMAC 
AP 8 C E AP A E A

I '

N7

RAPPAHANNOCK ... '"-

RIE

W R IV E R

MAP 38. CHESAPEAKE BAY

Mllinectes 
sopdus -

/ 

"~-t 

-

-MAL E's
UMMER DISTRIBUTION

WESTEN FCO SY~ TEMS CNOLOGY INC B- 

-Ptnt.P4b~

Plate 66



-~~s G.-U-

"VIPI



.44

+ K

-. 

-- - - -

POTOMAC

RAPPAMARROCE 
.

XnE \ (,V~

MAAP 38 b CHESAPEAKE BAY

'JAMES RVER' Callenecfos sopidus -BLUE CRAB

-- P~tenti Hobitat .F EMAL ES
SUMAMER OISTRIBUTION

FUTURE AVERAGE

tEStIE.R EC SYSTEMS TECHNOLOGY INC d~-IO~

Noate 6?

F- fI - 7'~' d.277



SSOUt MANNA

All

.-:TOIA:; IC 4

* IN

Riven

Al~

IN"5



IVE

Al-s soidssm - MRCNS

FUUE VRN

*ESTERM~~2~ EC IIE TC"OO. N

-~~~~lt 6N~ '~>N~'

AD~



ii I

... , ......

"" \I

S.....

r oE

0 .•

t

1 4p

• .. , . . .. .... .... .. .... ,. ... .. ... .. .. . . ..

V 
--

. . . -",1,. =, i 4• - -



........2  ..

A
~~J-

-APPAH NM~t

AWER

c2? ~ ~ .3 .~. N

P., eM& ,~a

SUMROSVBTO

WES *,A -C SY j TE O4L G 'L t FU UAI IF3

PotesPlat 69d~

SUMRDSYIITO



S&SQUE- MA
RI VkR

Nrr

N/ -I



..... ..

(2

~0,

<-J,

... \ _ \ 9 N..... ..

NN

RIE q U U E V R G

7),
RAPPAHANNOCK -

1NA

JAME OttMAP 46 CHESAPEAKE BAY

JAMS RVERAnchoa mitehilli - SAY ANCHOVY

DISTRIBUT ION

FUTUAE AVERAGE

WESTER. ECO.SVSTEMS TECHNOILOGY INC "' t no

..... '' :" / EJ .....

Plate

1'7



SuSOU HANNA
-rER

- - - - - - -

..'-j

POTMA

H 111, i- 
.

IAP " 
sC

, \ ~ z z >,

Taf



. .. .........

Z~. I

~441

To.-.

SMAP 7.
Lgptmsxpihts SO

S.I IlP tnilN b

DITIBTO

e i FU UE.R G

WESTE" ECOSYSTM-.16.MAP4, IN

Rat 7'

JAS4 (., < '



SUSOUEMANNA
RIVER

20

I I A5.

..

POT AC

7APMAN It
pRIVER



K - -

YORK

ROVE

MA 9 CHSPAK A
JAE RIVER~->

cm .. ...7 ....

Plte7

SVL

MAA9 CEAEK A



S USOU HtANNA

.,w'



RIVER
.0.

*APPA~MAPld54

,.WAS -1. CHESAPEAKE BAY

Aythya I'oisgneria CANVASBACK DUCK

WINTER DENSITY

*!Siff*% CO SYSEC~Mt OG7 MC -7 :zz z~;
Plate 7



SuSOUE MANNA

VER

.A1

POTOMAC> -

-NA



AA

. z.

Al-

YORKR ---

RIVVRER-,

-VE RIVER

3' - ~ MAP76

RIVRR



SuSGUN~kk
'-4l

-tv. II.

DI9



IT).

POT A
RIVER tol

RAPPN l
RIVE

,,i , -

$~, q 7 01 q r

-0

JAMES EChrysaooa quinquecirrho . SEA NETTLE

SUMMEVIER DISTRIBUTION

WESTERN ECO SVSTIMS TECHNOLOGY INC

BASE OAOUGHT

f-f

ES A

-1.



SUSOUHANN

41,4

RiVEV

RAPIPAANNOC

mfrve<



Fkl.. A

A FA

,.OT ve.C

MA 9 CEAEK A

4HS AK A

AMES ~~ Rlf -o E7uyeoa fii

-4 A



I- I

-rk

NAPPA"NWM



RIVER

MA 29 CHESAPEAKE BAY

JA'. RIVERUrosalpint cinereo OYSTER DRILL
PotseNofa Habdat

GENERAL DI6TIIUTtON

EASE DROUGHI

Plate 77



44n'

ILI

j;,I HNN K '

RIE



.~

4V

MAP 3 CNEAPEAE eARIVER,

P~~tenPlat 78bt~

ij"RL111 BTO
A1 StOOG4

WESER EC YTnTCNLG N

Rat 7



SuSOUCHANNA
RVgp

. .... ..

~1 I

RIVE

dw All



347

\Q ,

MAP 31S CHEAPAK SAY

JAE #4 Mocoma baffhico - BALTIC ACM

GENERAL. FALL 01STRIBUTON

*ISTEph 1co SSSIEMS TECHNOLOGY INC 

BASF DROUGHT

Plate 79



RIVER

2 I, I

"A"AlM"11C



.... .1 ...

X-I

KK

-~o -

K a..

GENERAL4OC SUME DI1'8ITO

WESTERN ECO.S!Ir S CKOLGY M

Plate 80

1w



SUSOUEHANNA

RIVER

-- 4

P'IRA



P~tOWt

U...

(. W.

.. I

V z MAP 34 CHESAPEAKIE SAY

Mya orenoriti - SOF-SHELL CLAM

Potential Habitat
GENERMAL SPRING OlSTRIUTION

SASE DROUGHT3~~ 1 WSVS55 SCOSlrn0RItOG mcIo:

.... ....

ii -~ ~ ~UL ~ __'



-SUSGUEHAMMA

'---K>

el.

PIDTOMA

RIVER

.lk.*~

LA--



c'-

i 4 -

X /0i

4

RAPPAHANNOCK , 2
Riven

IEA --

>A3. CEAPA( A

MAP 8. HESAEAKSA

~ ~Cciffinectes sopidus - stuE caAa

Pettilii"btat - MA L f

SUMMKOER DISTRIBUTION

BASE oRouGmr) WeBBTB ECO-SySTEMTEcHNo~OOV INC 8

IfI



SUQUHAN

... ..... . .p

POTOMAC

RIVERR

RAPPAHANNOC

RIVER

of ,



POOA . ..

RIVER

RAIAANO

YORK
~s-'~;J'

BISED OUGC

*93Trm 1C SY "e TEHNOLOY IN

RAPPARPlateI 8



SUSOUEHANNA

q IE

1 v

~~T-

A, 
>c 

V



RA HANNOC i

ROVER 0~*

MAP 44 CHESAPEAKE DAY

JA!I~sRIVERAlosa sapidissima -AMEAPIC4N SH40

Pto#. Nobtet

RASE DROUGHT

WESTIftN ICO-SVST#M T ECNOLOOT INC

Plate 64

1-f



5SUEANNA

.. . .....

.... ... ..

... ....

\~ -z

RAMAANNc I0



11.i

....' ....

AA

NOTMAPC45

WESTER tCO SV"E:ST-1OOG

4 .'\ -



SUSOQlAMNA

.$u UE .. N.7

..... '. ...

.. V e lk

I. .' ........



"'4

~~41

MAPAC~T 46 CEAEK A

JAMES RIVE
JAMES RIVE

Anco> itcil - 8A *C4V

Pot Hu,'a

-. 
\.

'AM



,SUSOUENANNA
\~RIVER

hi3

IP TOAA

pRIVE

RA"AH~ft.

RIVERS



-

\ \........

RIVER

V ORI 
.-

Lef0s10Mvs XanthiU&. SPOT

DISTRIBUTION

SASE DIRCUOHI

Plate 87

to-

1 * 1 ' _-ANN"'



qU

RAPPAHANNOCK*

1;1



4~

PO A

..........

\. . -

RIE

JAA' IVR A 4IHEAPAE A
2ooesxtfs-SRPDBS

DITRBUIO

GAS ROGH

WE-R RCOTO"E rAC"N000yI"

R~VEm IA .ED

RAPPHANWCK e*~~o.cED

R~~VRat 88~-



SUSOUENANNA

.42

Zk,,

lo

-Utt
SN s



A

RIVE.

. - MAP 54 CHESAPEAKE BAY
JAMESA KE-

N J Aythya voisineric CANVASBACK DUCK
1,4X Potentiai MAW tat~ WINTER DENSITY

6 BAS E DROUGHT

WESTER14 ECO SYTM ECHNOLOGY INC

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - 1 .I. r lat76

_2I

_____Male 89

t



SUSQOUEHANNA
RIVER

, /

..... .- • .'..o., .

p , -,.- , k : , , ..



AlL-k
POT MAC

RIVER

RAPPA- NN.
RIVERf

MAP PCHEAPEAE SA
JMSRIVER

Poangtnpetnts-SAOPNWE

Potrniogeton pernaituS -SRDAGD PONOWE

WESTERN ECO SPS:EMSecROLOOP INC . __EROG

Rlat



m

SLJSOtJf~~04A
"'"p

r

~

4J

N

~V' UY \ Sr

9

N

~IyIp

j

>-~ I

K;



AD "I 5f CHESAPEAKE BAY LOU FRESHWATER INFLOW STUDY APPENDIX F 513
MAP FOLIOIUl CORPS OF ENGINEERS BALTIMORE 00 BALTIMORE

IEmnmmiuIIIIEIIIIIII
III



12.2.

125 = 4 r



MAPP1PCAEANEAEOCA

Chrysaoro quinquecirrha - SEA NETTE

SUMMER OISThtWLTON

LPlate E



SUSQUEHANNA
RIVER

RIVER

PNP IANW

Rive"



4 A1

POTOMAC.

RIVER ;-

( ~ MAP 19 CHESAPEAKE BAY

AMES IVEREuryfemoro offinis COPEPO
Poton.tIO H~bitt

SPRING AND SUMMER DISTRIBUTION

FUTURE DROUGHT

gCO-919TE. ..nggo -,Me ....

Plate 92

416 47



,,SU SQUVMA NNA

RIVVER

RAPPAANNOC
omol



RIVER

12 1

T

Q MAP 29 CHESAPEAKE OAK

JAWSRA RIVERU~O

FU7UF~v DOSTE H UL
P0141"t a oia

ofhw^ olyml4



SUSCUEIIANNA
RIVE"

iil

It

lilt

I, i i.



PO2A

M~ MAM0APSPAK A

JAMES RIVECrossest'ea virginica -AMERICAN OYSTER~

GENERAL. OISTRIBUYIONM

WESTERN ECO SYSTEMS TECIISOO INC.

Plate 94



4 WUW~

...... . ....

POTOMA

"Ivan

mw2A,



>~L

POT<
noco.n EPr

4,.

RAPPAHANNOC

MAP 31 CHE~SAPEAKE BAY

Macorma balth~ca B ALTIC AAACOWIA

4 potential Haldiat

GENER~AL FALL CHSTRIOUTION

PT U AE flfOUG

WESTERNS ECO-SYS~atMs ECINOLOGY IC

El

Rlate

j.0c

.. ~ . ...



SUSOUIEIAMA
R'VEPa

2'3,

*PO Ac
oil a

"APPA"""< I



7 1

MAP 32 CHSACAE:A

RIVERSUMR ITRUTI~

FUUipDOUH

. .. ~ ..



,SLISQUE"N4A
RI14VER

.,VCR

-Y-

RAP-AA>RIW
RIE 11



T-- MAM4 CHSPAKAA

GEERL PANODITRSUIO

MA 34t >i'tflEAK SA

I U



SUSOUE MANNA

RIVERR

RAPPAHANNOC

Awn- .'-



MP3mCHESAPEAKE SAY

JAE IE Collinectes sapiduis -BLUE CIRAB
POt~..t. 4bKft - IIA L E S

SUMMAER OISTRIISUITIO4

FUTURE DROUGHT

WESTERN ECOSYSTENS Tc"NWOIOOY INC 
( aa

PlatoIi -a---.-___ _ _ _ _

If j



SUSQUEH4ANNA

....... 
Ill

POT AC
D.0 a

a.

notopAwsw4
.~ ~ ~ ~ .': . .... ..



RIVER

a - -

.5'M -F MA E



SUSQUEHIANNIA

WVA

I J

4

Icfm
awai



. ... ...

RIVER

RIVER

RIVER

MAP 44 CHESAPEAKE BAY

FUTURE DROUGHT

wjy~ECO SYSTIU E KItOVIC #... ..... O"

IT-......77---



\ \SUSUEHANNA
\l 60vE

.. l. 0

POCANHI

PAPPAAMP/

IL' -



Kf

1 j

.......... b lte

SUMMER DISTRIBUTION

FUTUREODROUGHT

L ........

InaO 101



SUSOUE" ANIA
RIVER

"A Ro

N C

I'

POT
on

... ... ....... .C Ko
given'



T~C

POT AC
RIVER

~'~All

MA13 CHESFFAK BA

C3C

77-y

A4

A,.6 CHSFAK A



SUSOU~AkkA
RIVER

Ilk,.

ql' *t.

~j>1

POTOMAC* i -

~~RAPPiHiMNOiit
7-a



...I..'v{..1.0 K

IVER

RAPPAANMAP 47

J M S RIV ERos 
o u

v.-9~~~USSO

-fe"4 Amis

4

/4plate_1_3



SUSOULKAN4A

RIE

. . .. . .----

fIt

.4.

..... .. . .

K6
POTI

.2v I

RAPPAANMOC

RIVER



IVER

S MAP 49 CHESAPEAKE BAY

MOrwnO SCXatiliS WE STtIoSAISS
Potentims Hublts

. O1IThINUTON~

FUThJREOROUGHT

Wfayff" fco~svffEMR ?ECHMOLOGV INC. tiG I

Plate

"Tim. NO -04 !"Pmonm loI



USUSIEIANNA
RIVER

pp



POTOUA K

RIVER

-Z MAP 54 CHESAPEAKE BAY

Aythya vajisineria - CANVAStSACK Due
PotentIOlNbte

WINTER DENSITY

wtll fL-lT T.C4Lo IN



DATE

Now"


